Goethite particles were obtained by hydrolysis of iron nitrate at high pH according to Lemaire et al. [1] . 1 M NaOH (Acros, reagent ACS, pellets, 97+%) was added dropwise, under stirring, to a 0.1 M iron nitrate (Fisher Scientific, p.a.) solution until a pH of 12 was reached. The precipitate was aged for 14 days after which the supernatant was removed and the sediment was washed two times with doubly distilled (dd) water and once with 3 M HNO 3 (Merck, p.a., 65%) to electrostatically charge the particles by proton adsorption. After centrifuging and redispersing in dd water for another three times, the particles were redispersed in dd water by ultrasonication and stirring to obtain a stable dispersion at pH 3. All centrifugation steps were done at a 1 L scale with a Beckman Coulter Avanti J-20XP centrifuge, rotor JLA-8.1000, at 5000 rpm for 35 min, except for the last step which was made at 4000 rpm for 45 min. The charge density at pH 3 is around 0.2 C m −2 [2] . It is assumed that after many centrifugation steps the salt concentration was determined by the H + and charge-compensating NO − 3 concentrations. The Debye length is then 10 nm at most.
Particle size distributions were determined by Transmission Electron Microscopy (TEM) using a Technai 10 (FEI company) electron microscope. The particles have a more or less rectangular boardlike shape with three different dimensions: length L, width W , and thickness T (Fig. 1) . The lengths and widths of about 600 particles were measured with iTEM imaging software to determine the average length < L > and width < W > and their standard deviation δ L and δ W . The length polydispersity is then defined as σ L = δ L / < L >. The length and width was always measured of the same particle. The thickness was measured separately and was more difficult to measure because not so many particles lay on their side on the TEM grid, therefore only about 150 particle thicknesses were measured.
Samples with different volume fractions were prepared in flat glass capillaries (Vitrocom RT3524) with internal dimensions of 0.2 x 4.0 x 100 mm 3 . The capillaries were closed with two-component epoxy glue (Bison Kombi rapide) and kept in a vertical position to allow the establishment of the sedimentation equilibrium profile. Capillary 1 (initial volume fraction of 7.5%) was made in December 2004 and Capillary 2 (initial volume fraction of 10.6%) was made in January 2006. Due to slow evaporation the overall volume fractions have increased to 13.5% and 25.6%, respectively, at the time of the measurements. To study the liquid crystalline phase behaviour, SAXS measurements were performed. These measurements were performed in September 2008 at the BM-26 DUBBLE beamline of the European Synchrotron Radiation Facility (ESRF, Grenoble, France) [3] , using the recently developed microradian resolution setup [4] . A variable permanent magnet (from the ID02 beamline) was used, which could reach a magnetic field of up to 1.5 T [1] . Two stacks of NdFeB permanent magnets generated the field and the distance between them could be adjusted to reach the desired field strength. Different stacks were available, one set giving a field perpendicular to the X-ray beam and another set a field parallel to the X-ray beam. So, by changing the stacks the direction of the magnetic field could also be altered. Table I summarizes the positions and the radial width of the liquid-like correlation peaks in Fig. 3 of the main text. One can see that the width of all the peaks, including the one in the horizontal direction in Fig. 3f , is well beyond the instrument resolution, which was about 3 × 10 −4 nm −1 . The normalized peak widths δq/q 0 are also comparable for the peaks originating from liquidlike interparticle correlations in the three orthogonal directions. Fig. 3d-f In addition to the radial profiles presented in the main text, we show in Fig. 2 of this supplementary material the azimuthal profiles of the scattering intensity along the circles at q values corresponding to the three main correlation peaks. The chosen q values are illustrated by circles in the scattering patterns. One can clearly see that different positional correlation peaks appear along the directions orthogonal to each other.
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